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(54) Redundant power supply 

(57) A power supply arrangement for a distributed 
entertainment system (10). The power supply arrange- 
ment comprises: first (26) and second (30) power sup- 
plies, which are floating in relation to each other; first 
electrical connection means .'38) having a distributed 
impedance (40) for connecting zone apparatus (14) to 
the first power supply (26), signal processing means 
(32) which is operaiive to draw power from the second 
power supply (30) and to transmit electrical signals to 



the zone apparatus and/or receive electrical signals 
from the zone apparatus, and in which the zone appa- 
ratus is operative to draw current from the first power 
supply thereby causing a potential drop across the dis- 
tributed impedance of the first electrical connection 
means which in turn changes a voltage of a power sup- 
ply rail (48) at the zone apparatus, characterised by sec- 
ond electrical connection means (46) for connecting the 
power supply rail of the zone apparatus to a power sup- 
ply rail (50) of the second power supply. 
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Description 

[0001] The present invention relates to power supply 
arrangements for use in distributed entertainment sys- 
tems. 

[0002] A distributed entertainment system typically 
comprises audio/visual source equipment, such as CD 
player, DVD, VCR and the like, which is located in one 
room and linked to several zones, e.g. rooms, in the 
home. Such a system often includes a hub, which is sit- 
uated near the audio/visual source equipment and 
which links the audio/visual source equipment to appa- 
ratus located in the various zones. The zone apparatus 
may, for example, include an amplifier and may also in- 
clude means for control of certain characteristics of the 
output of a selected component of the audio/visual 
source equipment, e.g. volume or sound characteristics 
such as bass or treble, etc. The zone apparatus may 
also include means for exerting control over the source 
equipment itself, e.g. track skip, access of a certain pre- 
set/channel, etc. 

[0003] In such a system, electrical power is usually 
conveyed from a main power supply in the hub by 
means of a respective pair of power supply conductors 
to each zone apparatus. Audio signals are transmitted 
from signal processing circuitry in the hub to each zone 
apparatus, for example by means of the power supply 
conductors or by means of a separate pair of signal con- 
ductors. Control and data signals, which are often in a 
digital format, for example signals for controlling the 
source equipment output characteristics, can also be 
transmitted to and from the signal processing circuitn/ 
to each zone apparatus by similar means. 
[0004] Typically, the signal processing circuitry, the 
zone apparatus and the power supply each utilise power 
supply rails, from which power is drawn. Often, the pow- 
er supply rails comprise multiple rails, of which one is a 
reference power supply rail. 

[0005] During operation, the natural electrical imped- 
ance of the power supply conductors between the main 
power supply in the hub and the zone apparatus will 
cause the voltage at the power supply rails of the zone 
apparatus circuitry to be differentto that atthe hub. This 
is of particular concern in distributed entertainment sys- 
tems where the cable runs can be substantially longer 
than in normal domestic entertainment systems. 
[0006] The aforementioned problem can be exacer- 
bated in distributed entertainment systems that include 
an amplifier module in the zone apparatus, which is 
powered from the hub via the power supply conductors. 
The electrical current requirements of zone amplifier ap- 
paratus can be substantial, thereby causing a large po- 
tential drop across a distributed impedance of the power 
supply conductors, which in turn changes a level of the 
power supply voltage that is delivered to the zone ap- 
paratus. 

[0007] In addition, the electrical current requirements 
of a zone apparatus, which includes for example an au- 



dio amplifier, can be not only significant but can also vary 
to a large extent. Thus, there can be a large variation in 
the level of the power supply voltage that is delivered to 
the zone apparatus. For instance, the current drawn by 
s an amplifier usually varies considerably in sympathy 
with the variation in the amplitude of the output music 
signal overtime. 

[0008] The change in level of power supply voltage at 
the zone apparatus can cause corruption of the wanted 
'o audio, data and control signals that are transmitted to 
and from the zone apparatus, 

[0009] For example, in the case of transmission of 
control and data signals from the hub signal processing 
circuitry to the zone apparatus, a voltage level mismatch 
'5 can arise between the signal processing circuitry and 
the circuitry in the zone apparatus that receives the con- 
trol and data signals. More specifically, a mismatch of 
the high and low logic levels of the digital circuitry in the 
signal processing circuitry and the zone apparatus can 
20 arise. The mismatch can cause a failure in recognition 
by the zone apparatus of control and data signals sent 
from the signal processing circuitry. 
[0010] The present applicant has realised the short- 
comings of known power supply arrangements and has 
25 accordingly devised the present invention. 

[0011] Therefore, according to a first aspect of the 
present invention there is provided a power supply ar- 
rangement for a distributed entertainment system com- 
prising: first and second power supplies, which arefloat- 
30 ing in relation to each other; first electrical connection 
means having a distributed impedance for connecting 
zone apparatus to the first power supply, signal process- 
ing means which is operative to draw power from the 
second power supply and to transmit electrical signals 
35 to the zone apparatus and/or receive electrical signals 
from the zone apparatus, and in which the zone appa- 
ratus is operative to draw current from the first power 
supply thereby causing a potential drop across the dis- 
tributed , impedance of the first electrical connection 
40 means which in turn changes a voltage of a power sup- 
ply rail at the zone apparatus, characterised by second 
electrical connection means for connecting the power 
supply rail of the zone apparatus to a power supply rail 
of the second power supply. 
45 [0012] In use, the second electrical connection means 
can hold the power supply rail of the zone apparatus 
and the power supply rail of the second power supply at 
substantially the same voitage. Thus, corruption of the 
signals sent from the signal processing means to the 
so zone apparatus can be minimised. 

[0013] The signal processing means and zone appa- 
ratus may comprise digital circuitry and the electrical 
signals may comprise control and data signals of a dig- 
ital format. According to such an embodiment, the pres- 
55 ence of the second electrical connection means can pro- 
vide for proper matching of high and low logic levels of 
the digital circuitry in the signal processing means and 
the zone apparatus. Thus, control and data signals that 
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might be sent in a digital formatfrom the signal process- 
ing means are more likely to be recognised by the digital 
circuitry of the zone apparatus. Similarly, digital data and 
control signals that might be sent from the zone appa- 
ratus are more likely to be recognised by the digital cir- 
cuitry of the signal processing means. 
[0014] More specifically, the second electrical con- 
nection means may electrically connect a reference 
power supply rail of the zone apparatus to a reference 
power supply rail of the second power supply. Thus, the 
reference power supply rail of the zone apparatus can 
be held at substantially the same voltage as the refer- 
ence power supply rail of the second power supply. 
[0015] The zone apparatus may be a device which in 
operation draws a varying level of current from the first 
power supply. More specifically, the zone apparatus 
may include an amplifier. In use, the second electrical 
connection means can maintain the power supply rail of 
the zone apparatus and the power supply rail of the sec- 
ond power supply at substantially the same voltage, 
thereby reducing the effects of a variation in the level of 
power supply voltage delivered to the zone apparatus. 
[0016] The zone apparatus may comprise regulation 
means for regulating a voltage of a second powcrsupply 
rail of the zone apparatus relative to a voltage of the 
power supply rail of the zone apparatus. The regulation 
means might, for example, be a voltage regulator. More 
specifically, the power supply rail of the zone apparatus 
may be a reference power supply rail. Thus, in use the 
regulation means can hold the second power suppiy rail 
substantially at a predetermined voltage relative to the 
reference power supply rail, thereby reducing the effects 
of a reduction in voltage ievel at the second power sup- 
ply rail. 

[0017] The first and second power supplies may be 
provided by first and second secondary windings of a 
transformer, which are isolated from each other. 
[0018] According to a second aspect of the present 
invention, there is provided a distributed entertainment 
system comprising a power supply arrangement ac- 
cording to the first aspect of the present invention. 
[0019] According to a third aspect of the present in- 
vention, there is provided a method of arranging a power 
supply for a distributed entertainment system, compris- 
ing: providing first and second power supplies, which 
are floating in relation to each other; providing first elec- 
trical connection means having a distributed impedance 
for connecting zone apparatus to the first power supply, 
providing signal processing means which is operative to 
draw power from the second power supply and to trans- 
mit electrical signals to the zone apparatus and/or re- 
ceive eloctrical signals from the zone apparatus, and in 
which the zone apparatus is operative to draw current 
from the first power supply thereby causing a potential 
drop across the distributed impedance of the first elec- 
trical connection means which in turn changes a voltage 
of a power supply rail at the zone apparatus, character- 
ised by providing second electrical connection means 



for connecting the power supply rail of the zone appa- 
ratus to a power supply rail of the second power supply. 
[0020] It is to be appreciated that the third aspect of 
the present invention may include any one or more of 
the features described above with reference to the first 
and second aspects of the present invention. 
[0021 ] A specific embodiment of the present invention 
will now be described, by way of example, and with ref- 
erence to the accompanying drawings in which: 

Figure 1 is a block diagram representation of a dis- 
tributed entertainment system embodying the 
present invention; 

Figure 2 is a block diagram representation of the 
'5 zone apparatus of Figure 1 ; and 

Figure 3 is a flow chart representation of a method 
according to the present invention. 

[0022] A block diagram of a distributed entertainment 
20 system embodying the invention is shown in Figure 1 . 
The entertainment system 10 comprises a hub 12 and 
a zone apparatus 14. (Most practical systems include 
several such zone apparatus). 

[0023] The hub 1 2 comprises a transformer 1 6 with a 
25 primary winding 18, which is connected to a live con- 
nection 20 and a neutral connection 22 of a mains sup- 
ply. A first secondary winding 24 of the transformer pro- 
vides electrical power to a first power supply 26. A sec- 
ond secondary winding 28 of the transformer provides 
30 electrical power to a second power supply 30. First and 
second power supplies float in relation to each other. 
The second power supply provides electrical power to 
a signal processing means 32, which comprises audio 
circuitry for the processing of audio signals and digital 
35 circuitry for the processing of data and control signals. 
Audio, data and control signals are transmitted to and 
received from audio/visual source equipment by means 
of a hub signal port 34. 

[0024] The zone apparatus 1 4 comprises an amplifier 
40 36 (which constitutes a device that is operative to draw 
a varying level of current from the first power supply), 
which receives power by means of a pair of power sup- 
ply conductors 38 (which constitute first electrical con- 
nection means) from the first power supply 26. At the 
45 zone apparatus the pair of power supply conductors 
constitute power supply rails of the zone apparatus. 
Each of the pair of power supply conductors has a nat- 
ural electrical impedance (which constitutes a distribut- 
ed impedance), which is represented in Figure 1 by 
so blocks 40. The amplifier 36 can drive zone apparatus 
such as one or more loudspeakers. Audio, data and con- 
trol signals (which constitute electrical signals) are 
transmitted between the signal processing means 32 in 
the hub and the zone apparatus 1 4 by way of audio and 
55 data communication means 42. The zone apparatus is 
provided with circuitry 43 for processing the audio, data 
and control signals. The audio signal processing circuit- 
ry is usually analogue circuitry and the data and control 
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signal processing circuitry is usually digital circuitry. The 
data and control signals might, for example, be used to 
control the audio/visual source equipment output char- 
acteristics. The zone apparatus 14 is also provided with 
a zone apparatus signal port 44 for local input and output 
of audio, data and control signals. 
[0025] As shown in Figure 1 an electrical conductor 
46 (which constitutes a second electrical connection 
means) provides an electrical connection between a ref- 
erence power supply rail 48 of the zone apparatus 
(which constitutes a power supply rail of the zone appa- 
ratus) and a reference power supply rail 50 of the sec- 
ond power supply 30. The reference power supply rail 
50 of the second power supply can be connected to 
earth potential 52, for example at the mains supply, of 
need be. 

[0026] Figure 2 is a block diagram of the zone appa- 
ratus 1 4 of Figure 1 . The zone apparatus comprises the 
components described above with reference lo Figure 
1, namely the amplifier 36, the digital and analogue 
processing circuitry 43 and the zone apparatus signal 
port 44. As described above with reference to Figure 1 , 
the zone apparatus 14 is connected to the pair of power 
supply conductors 38, the audio and data communica- 
tions means 42 and the electrical conductor 46. At the 
zone apparatus, one of the pair of power supply con- 
ductors 38 is connected to the electrical conductor 46 
and constitutes the reference power supply rail 48 for 
the zone apparatus. In addition, the zone apparatus 14 
comprises a voltage regulator 62 (which constitutes 
means for regulating voltage), which is connected be- 
tween the reference power supply rail 48 and the other 
of the pair of power supply conductors 38 to provide a 
second power supply rail 60 for the zone apparatus. The 
voltage regulator 62 regulates the voltage of the second 
power supply rail 60 in relation to the reference power 
supply rail 48. 

[0027] A method of arranging a power supply for adis- 
tributed entertainment system 70 and a mode of opera- 
tion of a power supply arrangement for a distributed 
power supply arrangement will now be described with 
reference to Figures 1 to 3. First and second power sup- 
plies 26 and 30 are provided 72, which float in relation 
to each other. The zone apparatus 14 is connected 74 
to the first power supply 26 by means of a pair of elec- 
trical conductors 38 (which constitutes a first electrical 
connection means). Signal processing means 32 draws 
power from the second power supply 30 and transmits 
audio, data and control signals (which constitute elec- 
trical signals) to the zone apparatus and/or receives da- 
ta and control signals from the zone apparatus 76. 
[0028] The amplifier 36 draws a varying lovel of cur- 
rent from the first power supply 26 thereby causing a 
varying potential drop across the distributed impedance 
40 of the pair of electrical conductors 38. For example, 
if the distributed impedance 40 of each conductor is 'R' 
and the current drawn is T the potential drop across 
each distributed impedance is "IR" volts. The potential 



drop in turn changes the voltage delivered to the zone 
apparatus. For example, the voltage at the reference 
power supply rail 48 is'lR' volts higherthan that provided 
at one of the outputs of the first power supply 26 and the 
5 voltage at the second power supply rail 60 is 'IR' volts 
lower than that provided at the other output of the first 
power supply. The provision of electrical conductor 46, 
76 (which constitutes a second electrical connection 
means) holds the reference power supply rail 48 of the 
zone apparatus and the reference power supply rail 50 
of the second power supply 30 at substantially the same 
voltage. The voltage regulator 62 holds the second volt- 
age power supply rail 60 substantially at a predeter- 
mined voltage, e.g. 5 volts, relative to the reference pow- 
er supply rail 48. Thus, the effects of the potential drop 
across the distributed impedance of the pair of electrical 
conductors can be reduced at both the power supply 
rails 48, 60 of the zone apparatus. 
[0029] Adistributedentertainmentsystem embodying 
the invention can comprise a plurality of zone apparatus. 
Each of the plurality of zone apparatus comprises the 
components described above with reference to Figure 
2 and receives power from the hub by means of its own 
power supply conductors 38, which arc provided with 
electrical power from its own floating power supply 26. 
Each of the plurality of floating power supplies draws 
electrical power from its own secondary winding 24 of 
the transformer 16. The reference power supply rails of 
the plurality of zone apparatus are electrically connect- 
ed. Normally, this is achieved by connecting the refer- 
ence power supply rail 48 of each of the plurality of zone 
apparatus to the reference power supply rail 50 of the 
second power supply by means of an electrical conduc- 
tor 46. 

[0030] It is to be appreciated that the arrangements, 
method and other features described with reference to 
the embodiment discussed above can be combined in 
other embodiments of the present invention. 



Claims 

1 . A power supply arrangement for a distributed enter- 
tainment system (10) comprising: 

first (26) and second (30) power supplies, 
which are floating in relation to each other; 
first electrical connection means (38) having a 
distributed impedance (40) for connecting zone 
apparatus (14) to the first power supply (26), 
signal processing means (32) which is opera- 
tive to draw power from the second power sup- 
ply (30) and to transmit electrical signals to the 
zone apparatus and/or receive electrical sig- 
nals from the zone apparatus, and 
in which the zone apparatus is operative to 
draw currentfromthe first power supply thereby 
causing a potential drop across the distributed 
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impedance of the first electrical connection 
means which in turn changes a voltage of a 
power supply rail (48) at the zone apparatus, 
characterised by 

second electrical connection means (46) for 5 
connecting the powersupply rail of the zone ap- 
paratus to a powersupply rail (50) of the second 
power supply. 

2. A power supply arrangement as claimed in claim 1, w 
in which the signal processing means and zone ap- 
paratus comprise digital circuitry and the electrical 
signals comprise control and data signals of a digital 
format. 

15 

3. A power supply arrangement as claimed in claim 1 
or claim 2, in which thesecond electrical connection 
means electrically connects a reference power sup- 
ply rail of Ihe zone apparatus to a reference power 
supply rail of the second power supply. 20 

4. A power supply arrangement as claimed in any one 
of the preceding claims, in which the zone appara- 
tus is a device that in operation draws a varying lev- 
el of current from the first power supply. 25 

5. A powersupply arrangement as claimed in claim 4, 
in which the zone apparatus includes an amplifier. 

3. A powersupply arrangement as claimed in any pre- 30 
ceding ciaim, in which the zone apparatus compris- 
es regulation means for regulating a voltage of a 
second power supply rail of the zone apparatus rel- 
ative to a voltage of the power supply rail of the zone 
apparatus. 35 



is operative to draw power from the second 
power supply and to transmit electrical signals 
to the zone apparatus and/or receive electrical 
signals from the zone apparatus, and 
in which the zone apparatus is operative to 
draw current from the first power supply thereby 
causing a potential drop across the distributed 
impedance of the first electrical connection 
means which in turn changes a voltage of a 
power supply rail at the zone apparatus, char- 
acterised by 

providing second electrical connection means 
(78) for connecting the power supply rail of the 
zone apparatus to a power supply rail of the 
second power supply. 



7. A power supply arrangement as claimed in claim 6, 
in which the power supply rail of the zone apparatus 
is a reference power supply rail. 

40 

8. A power supply arrangement as claimed in anyone 
of the preceding claims, in which the first and sec- 
ond power supplies are provided by first and second 
secondary windings of a transformer. 

9. A distributed entertainment system comprising a 
power supply arrangement as claimed in any one 
of the preceding claims. 

10. A method of arranging a powersupply for a distrib- so 
uted entertainment system (70), comprising: 

providing first and second power supplies (72), 
which are floating in relation to each other; 
providing first electrical connection means (74) 55 
having a distributed impedance for connecting 
zone apparatus to the first power supply, 
providing signal processing means (76) which 
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